However, only a few constituents associated with the anticancer activity from T. amurensis have been reported. Recently, our phytochemical investigations on T. amurensis revealed the presence of bioactive lignan constituents with antitumor and anti-inflammatory activities. 3 Our continuing interest in further research on the bioactive constituents from T. amurensis led us to investigate bioactive metabolites of T. amurensis trunk. A bioassay-guided fractionation and chemical investigation of its MeOH extract resulted in the isolation and identification of four flavan-3-ols, including a new flavan-3-ol dimer, tiliabisflavan A (1) (Figure 1 ). The isolated compounds were evaluated for their antiproliferative activities against A549, SK-OV-3, SK-MEL-2, and HCT-15 cell lines, as well as their inhibitory effects on NO production in a lipopolysaccharide (LPS)-activated BV-2 cell line.
Compound 1 was obtained as a colorless gum. . The NMR data were closely related to those of 2 [4] [5] [6] ; however, instead of the two A ring aromatic methines (C-6, C-8) in 2, the NMR spectra of 1 showed only one aromatic methine (δ C 95.6, CH) for the A ring and an additional quaternary aromatic carbon (δ C 105.5, C) as well as particular benzylic methylene signals [δ H 3.88 (s); δ C 15.5 (CH 2 )]. This indicated that compound 1 is comprised symmetrically of two epicatechin units connecting C-6 and C-8 positions through a methylene bridge. In the HMBC spectrum (Figure 2 ), the CH 2 proton signal at δ H 3.88 showed HMBC correlations with δ C 154.0 (C-7), 152.4 (C-9), and 105.5 (C-8), which revealed that the two epicatechin units in 1 were linked between their C-8 position through a methylene bridge. The other partial structures of 1 were clearly elucidated by the interpretation of the 1 H-1 H correlation spectroscopy (COSY) and HMBC, and thus, the gross structure of 1 was established as shown in Figure 1 and named tiliabisflavan A.
The relative configurations of C-2 and C-3 in 1 were determined to be cis for (2R,3R) or (2S,3S) configuration [δ C 79. , supported a (2S,3S) absolute configuration. 6 The absolute configuration of 1 was also confirmed by its circular dichroism (CD) data showing a positive cotton effect (λ max 288 nm, Δε +1.3). 9 Thus, the absolute configuration of 1 was established to be 2S and 3S as shown in Figure 1 . To the best of our knowledge, although the stereoisomers of 1 were already reported, 10, 11 this is the first report of the 2S,3S form.
The known compounds were identified as (+)-epicatechin (2), [4] [5] [6] (+)-catechin (3), 7, 8 and (+)-gallocatechin (4)
In this study, the isolated compounds 1-4 from T. amurensis were evaluated for their cytotoxic activities against A549, SK-OV-3, SK-MEL-2, and HCT-15 human tumor cell lines using the sulforhodamine B (SRB) bioassay. 12 The results (Table 2) showed that all the tested isolates (1-4) had cytotoxicity against the tested cell lines with IC 50 values of 5.68-29.95 μM. In particular, flavan-3-ol dimer, compound 1, exhibited the strongest cytotoxicity against A549, SK-OV-3, SK-MEL-2, and HCT-15 cell lines [IC 50 (1): 13.37, 14.61, 5.68, and 11.03 μM, respectively]. Despite having the same skeleton for 1-4, the differences in activity may be associated with the alteration of the hydroxyl group in these molecules, which is related to the pro-oxidant effect. The effect may cause different potency in cytotoxicity of the active compounds by influencing inhibition of cell viability, induction of apoptosis and necrosis, and cell cycle arrest in cancer cells through electron-transfer reactions leading to moderate formation of reactive oxygen species (ROS). 13 Next, anti-inflammatory activities of 1-4 were also evaluated by measurement of the produced NO levels in LPS-activated BV-2. As shown in Table 3 the viability of BV-2 at IC 50 (data not shown); it had little cell toxicity at concentration of 20 μM. We suggest that the difference in effects on NO production and cell viability between compounds 1 and 2-4 may be associated with their molecular structures. Compound 1 is a flavan-3-ol dimer, while 2-4 are monomeric compounds. Previous studies also reported that anti-inflammatory and antioxidant activities of flavonoids were modified by the degree of polymerization. Extraction and Isolation. T. amurensis trunks (4 kg, airdried weight) were extracted twice with 80% aqueous MeOH (2 × 4 h) under reflux. The extract was then filtered, concentrated under vacuum, and partitioned with n-hexane, CHCl 3 , EtOAc, and n-BuOH, yielding 12.5 g, 40.4 g, 11.0 g, and 69.3 g residues, respectively. Each fraction was evaluated for its cytotoxicity against A549, SK-OV-3, SK-MEL-2, and HCT-15 cell lines using SRB bioassay. The EtOAcsoluble fraction, which showed the most significant cytotoxicity, was subjected to fractionation with a silica gel column chromatography using a gradient of increasing MeOH in CHCl 3 from 10 to 50% to give nine fractions (E1-E9). Fraction E7 was subjected to column chromatography on a Sephadex LH-20 with MeOH, and further purified by semipreparative reverse-phase high-performance liquid chromatography (HPLC) (250 mm × 10 mm i.d., 10 μm, Econosil RP-18 column, flow rate; 2 mL/min, 35% MeOH) to give compound 1 (5 mg). The other compounds 2 (27 mg), 3 (3 mg), and 4 (6 mg) were isolated by the purification using reverse-phase HPLC with 70% MeOH from the fraction E5. 
